Group V and X secretory phospholipase A(2)s-induced modification of high-density lipoprotein linked to the reduction of its antiatherogenic functions.
The quantitative or qualitative decline of high-density lipoprotein (HDL) is linked to the pathogenesis of atherosclerosis because of its antiatherogenic functions, including the mediation of reverse cholesterol transport from the peripheral cells to the liver. We have recently shown that group X secretory phospholipase A(2) (sPLA(2)-X) is involved in the pathogenesis of atherosclerosis via potent lipolysis of low-density lipoprotein (LDL) leading to macrophage foam cell formation. We demonstrate here that sPLA(2)-X as well as group V secretory PLA(2) (sPLA(2)-V), another group of sPLA(2) that can potently hydrolyze phosphatidylcholine (PC), also possess potent hydrolytic potency for PC in HDL linked to the production of a large amount of unsaturated fatty acids and lysophosphatidylcholine (lysoPC). In contrast, the classical types of group IB and IIA secretory PLA(2)s evoked little, if any, lypolytic modification of HDL. Treatment with sPLA(2)-X or -V also caused an increase in the negative charge of HDL with no oxidation and little modification of apolipoprotein AI (apoAI). Modification with sPLA(2)-X or -V resulted in significant decrease in the capacity of HDL to cause cellular cholesterol efflux from lipid-loaded macrophages. Immunohistochemical analysis revealed significant expression of sPLA(2)-X in foam cell lesions in the arterial intima of Watanabe heritable hyperlipidemic (WHHL) rabbit. These findings suggest that lipolytic modification of HDL by sPLA(2)-X or -V causes drastic change of HDL in terms of the production of a large amount of unsaturated fatty acids and lysoPC linked to the reduction of its antiatherogenic functions. These sPLA(2)-mediated modifications of plasma lipoproteins might be relevant to the pathogenesis of atherosclerosis.